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‡À≈Á°: ∏“µÿ®”‡ªìπµàÕ√à“ß°“¬

‡À≈Á° (iron) ‡ªìπ∏“µÿ∑’Ë ”§—≠Õ¬à“ßÀπ÷Ëß¢Õß√à“ß°“¬ ‘Ëß¡’
™’«‘µ ∫∑∫“∑∑’Ë ”§—≠∑’Ë ÿ¥¢Õß‡À≈Á°§◊Õ°√–∫«π°“√¢π àß
ÕÕ°´‘‡®π ‚¥¬‡ªìπ à«πª√–°Õ∫¢ÕßŒ’‚¡‚°≈∫‘π„π‡¡Á¥‡≈◊Õ¥
·¥ß Àπâ“∑’ËÕ◊Ëπ∑’Ë ”§—≠¢Õß‡À≈Á°‰¥â·°à ¡’Àπâ“∑’Ë„π°√–∫«π°“√
‡¡µ“‚∫≈‘´÷¡¢Õß‡´≈≈å·≈–‡ªìπ cofactor ¢Õß‡Õπ‰´¡åÀ≈“¬
™π‘¥1 ª√‘¡“≥¢Õß‡À≈Á°„π√à“ß°“¬µâÕßÕ¬Ÿà„π√–¥—∫∑’Ë‡À¡“– ¡
‡æ◊ËÕ„Àâ√à“ß°“¬ “¡“√∂∑”Àπâ“∑’Ë‰¥âÕ¬à“ßª°µ‘ ∂â“‡°‘¥¿“«–¢“¥
∏“µÿ‡À≈Á°®–°àÕ„Àâ‡°‘¥º≈‡ ’¬µàÕ√à“ß°“¬‰¥â·°à ∑”„Àâ‡°‘¥‚√§
‚≈À‘µ®“ß ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ·≈– ¡Õß
≈¥≈ß ¡’°“√µ‘¥‡™◊ÈÕßà“¬¢÷Èπ „π‡¥Á°®–¡’°“√‡®√‘≠‡µ‘∫‚µ¢Õß
√à“ß°“¬·≈–°“√æ—≤π“¢Õß√–∫∫ª√– “∑™â“≈ß2-3 „π¢≥–∑’Ë
∂â“√à“ß°“¬Õ¬Ÿà„π¿“«–‡À≈Á°‡°‘π°Á®– àßº≈„Àâ‡°‘¥§«“¡º‘¥ª°µ‘
„π°“√∑”ß“π¢ÕßÕ«—¬«–µà“ßÊ ‡™àπ°—π‡™àπ ∑”„Àâ‡°‘¥§«“¡
º‘¥ª°µ‘¢Õß ¡Õß µ—∫ °≈â“¡‡π◊ÈÕ·≈–À—«„®4 °≈‰°‡∫◊ÈÕßµâπ∑’Ë
§«∫§ÿ¡ª√‘¡“≥¢Õß‡À≈Á°„π√à“ß°“¬§◊Õ °√–∫«π°“√§«∫§ÿ¡
°“√¥Ÿ¥ ÷́¡‡À≈Á°®“°∑“ß‡¥‘πÕ“À“√5 „πªí®®ÿ∫—π¬—ß‰¡à∑√“∫∂÷ß
°≈‰°∑’Ë§«∫§ÿ¡°“√¢—∫ÕÕ°¢Õß‡À≈Á°À≈—ß®“°∑’Ë‡À≈Á°∂Ÿ°¥Ÿ¥ ÷́¡
‡¢â“ Ÿà√à“ß°“¬·≈â«   à«π°≈‰°§«∫§ÿ¡°√–∫«π°“√‡¡µ“‚∫≈‘́ ÷¡
¢Õß‡À≈Á°·≈–°≈‰°∑’Ë§«∫§ÿ¡°“√≈”‡≈’¬ß‡À≈Á°¢Õß‡´≈≈åπ—Èπ
‰¥â¡’°“√»÷°…“°—πÕ¬à“ß·æ√àÀ≈“¬·≈–æ∫«à“¡’‚ª√µ’πÀ≈“¬
™π‘¥ ‡¢â“¡“‡°’Ë¬«¢âÕß ‡™àπ ferroportin16, ceruloplasmin7, iron
regulatory protein (IRP-1,IRP-2)8 ‡ªìπµâπ

„π ¿“«–ª°µ‘¢Õß√à“ß°“¬ ª√‘¡“≥¢Õß‡À≈Á°∑’Ë∂Ÿ°¥Ÿ¥ ÷́¡
·≈–ª√‘¡“≥‡À≈Á°∑’Ë Ÿ≠‡ ’¬ÕÕ°®“°√à“ß°“¬®–Õ¬Ÿà„π ¿“«–
 ¡¥ÿ≈°—π ‚¥¬√à“ß°“¬®– Ÿ≠‡ ’¬‡À≈Á°ºà“π∑“ß°“√¢—∫‡Àß◊ËÕ
°“√À≈ÿ¥≈Õ°¢Õß‡´≈≈åº‘«Àπ—ß·≈–°“√≈Õ°µ—«¢Õßº‘«‡´≈≈å

„π∑“ß‡¥‘πÕ“À“√ ́ ÷Ëßª√‘¡“≥°“√ Ÿ≠‡ ’¬‡À≈Á°µàÕ«—πª√–¡“≥
1 ∂÷ß 2 mg  ®“°ª√‘¡“≥∑’ËÕ¬Ÿà„π√à“ß°“¬∑—ÈßÀ¡¥ª√–¡“≥ 4000
mg „π¢≥–∑’Ë°“√¡’ª√–®”‡¥◊Õπ·µà≈–§√—Èß®– Ÿ≠‡ ’¬‡À≈Á°
ª√–¡“≥ 30 mg ‡À≈Á°∑’ËÕ¬Ÿà„π√à“ß°“¬®–°√–®“¬Õ¬Ÿà„πÀ≈“¬Ê
 à«π ‚¥¬¡’Õ¬Ÿà„π‡¡Á¥‡≈◊Õ¥·¥ß„π°√–· ‡≈◊Õ¥ª√–¡“≥ 1800
mg, „πµ—∫ 1000 mg, „π‡´≈≈å macrophage 600 mg, „π muscle
myoglobin 300 mg, „π‰¢°√–¥Ÿ° 300 mg  ·≈–Õ¬Ÿà„π transfer-
rin (iron transporter) ª√–¡“≥ 3 mg ∏“µÿ‡À≈Á°®–∂Ÿ°¥Ÿ¥´÷¡
ª√–¡“≥ 5-15% ¢Õßª√‘¡“≥‡À≈Á°„πÕ“À“√∑’Ë√—∫ª√–∑“π
‚¥¬ª°µ‘Õ“À“√ ”À√—∫ºŸâ„À≠à™“¬„π·µà≈–«—π§«√®–¡’‡À≈Á°
Õ¬Ÿàª√–¡“≥ 10 mg  ·≈– 15 mg  ”À√—∫À≠‘ß«—¬‡®√‘≠æ—π∏ÿå
‡æ◊ËÕ∑¥·∑πª√‘¡“≥∑’Ë Ÿ≠‡ ’¬ÕÕ°®“°√à“ß°“¬9-10 ‡À≈Á°∑’ËÕ¬Ÿà
„π√Ÿª Heme-Fe (‡À≈Á°∑’Ë®—∫Õ¬Ÿà°—∫Œ’¡) ´÷Ëßæ∫‰¥â¡“°„πÕ“À“√
ª√–‡¿∑‡π◊ÈÕ ª≈“ ‰°à ‡ªìπ√Ÿª·∫∫∑’Ë∂Ÿ°¥Ÿ¥´÷¡‰¥â¥’∑’Ë ÿ¥ ‚¥¬
æ∫«à“‡´≈≈å¡’°“√¥Ÿ¥ ÷́¡·∫∫ endocytosis ‡¢â“‡´≈≈å  à«π‡À≈Á°
∑’ËÕ¬Ÿà„π√Ÿª non-heme-Fe ́ ÷Ëßæ∫„πÕ“À“√ª√–‡¿∑æ◊™ º—° ·≈–
∏—≠æ◊™µà“ßÊ ®–∂Ÿ°¥Ÿ¥´÷¡‚¥¬Õ“»—¬ cell-membrane protein ∑’Ë
‡√’¬°«à“ divalent metal transporter-1; DMT111 ª√‘¡“≥°“√
¥Ÿ¥´÷¡‡À≈Á°®–¡“°¢÷Èπ‰¥â‡¡◊ËÕ√à“ß°“¬¡’§«“¡µâÕß°“√‡À≈Á°
¡“°¢÷Èπ ‡À≈Á°∑’Ë – ¡‰«â„π√à“ß°“¬ à«π¡“°®–Õ¬Ÿà„π√Ÿª soluble
form §◊Õ„π√Ÿª¢Õß ferritin ·≈– à«ππâÕ¬Õ¬Ÿà„π√Ÿª insoluble form
§◊Õ„π√Ÿª haemosiderin12 „π ¿“«–ª°µ‘®–æ∫ ferritin ª√‘¡“≥
‡≈Á°πâÕ¬„π serum  ‡æ√“– à«π¡“°®–Õ¬Ÿà„πÕ«—¬«–µà“ßÊ ‡™àπ
„πµ—∫, ¡â“¡, ‰¢°√–¥Ÿ°·≈–°≈â“¡‡π◊ÈÕ≈“¬ ‡À≈Á°∑’Ë‡°Á∫ – ¡
Õ¬Ÿàπ’È®–∂Ÿ°π”ÕÕ°¡“„™â‡¡◊ËÕ√à“ß°“¬¥Ÿ¥´÷¡‡À≈Á°‰¡à‡æ’¬ßæÕ
°—∫§«“¡µâÕß°“√5

∏“µÿ‡À≈Á°·≈–¿“«–‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°

≈—¥¥“«—≈¬å ‡ Áß°—π‰æ√

¿“§«‘™“‡¿ —™«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

Iron and Iron deficiency anemia
Laddawan Senggunprai
Department of Pharmacology, Faculty of Medicine, Khon Kaen University

∫∑øóôπøŸ«‘™“°“√ • Review Article



≈—¥¥“«—≈¬å ‡ Áß°—π‰æ√ • Laddawan Senggunprai

139»√’π§√‘π∑√å‡«™ “√ 2549; 21(2) • Srinagarind Med J 2006; 21(2)

¿“«–æ√àÕß‡À≈Á°

¿“«–¢“¥∏“µÿ‡À≈Á°À√◊Õ∑’Ë‡√’¬°«à“ Iron deficiency  “¡“√∂
·∫àßÕÕ°‰¥â‡ªìπ 2 °≈ÿà¡À≈—°§◊Õ
1. Nutritional iron deficiency À√◊Õ true iron deficiency
‡ªìπ iron deficiency ∑’Ë¡’ª√‘¡“≥¢Õß‡À≈Á° – ¡ (storage iron)
≈¥≈ß ·≈–‰¡àæ∫§«“¡º‘¥ª°µ‘¢Õß°“√‡¡µ“‚∫≈‘´÷¡‡À≈Á° ´÷Ëß
‚¥¬ª°µ‘®–µÕ∫ πÕß‰¥â¥’µàÕ°“√√—°…“¥â«¬«‘∏’°“√„Àâ‡À≈Á°
‡ √‘¡ (iron supplementation)13 iron deficiency „π°≈ÿà¡π’È‡°‘¥
‰¥â®“°À≈“¬ “‡Àµÿ Õ“®‡°‘¥®“° “‡Àµÿ‡¥’¬«À√◊Õ‡°‘¥®“°
À≈“¬ “‡Àµÿ√à«¡°—π°Á‰¥â  “‡Àµÿ∑’Ëæ∫∫àÕ¬14-16 ‰¥â·°à

1.1 ¿“«–‡æ‘Ë¡§«“¡µâÕß°“√∏“µÿ‡À≈Á° ‡™àπ „πÀ≠‘ßµ—Èß§√√¿å,
‡¥Á°∑’ËÕ¬Ÿà„π™à«ß‡®√‘≠‡µ‘∫‚µ

1.2 ¿“«–∑ÿæ‚¿™π“°“√ ‡°‘¥‡π◊ËÕß®“°°“√∫√‘‚¿§Õ“À“√
∑’Ë¡’ª√‘¡“≥¢Õß‡À≈Á°‰¡à‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√

1.3 ¿“«–∑’Ë¡’°“√¥Ÿ¥ ÷́¡∏“µÿ‡À≈Á°‰¥âπâÕ¬≈ß ‡™àπ ¿“¬À≈—ß
°“√∑”ºà“µ—¥∑“ß‡¥‘πÕ“À“√, °“√¡’∑âÕß‡ ’¬‡√◊ÈÕ√—ß À√◊Õ¿“«–
intestinal malabsorption

1.4 ®“°°“√ Ÿ≠‡ ’¬‡≈◊Õ¥ ´÷ËßÕ“®‡°‘¥®“°
1.4.1 æ¬“∏‘ ¿“æ·∫∫µà“ßÊ ‡™àπ peptic ulcer, esoph-

agitis, colon cancer ·≈–°“√‡ªìπ‚√§æ¬“∏‘ª“°¢Õ
1.4.2 ®“°°“√„™â¬“∫“ß™π‘¥∑’Ë ¡’ º≈∑”„Àâ ‡°‘¥

gastrointestinal bleeding ‡™àπ aspirin
1.4.3 ºŸâ∫√‘®“§‡≈◊Õ¥

2. Functional iron deficiency §◊Õ °≈ÿà¡¿“«– iron
deficiency ∑’Ë‰¡àæ∫§«“¡º‘¥ª°µ‘¢Õßª√‘¡“≥‡À≈Á° – ¡„π
√à“ß°“¬ ·µà¡’ª√‘¡“≥‡À≈Á°∑’Ë∂Ÿ°¢π àß‰ª¬—ß‰¢°√–¥Ÿ°‰¡à
‡æ’¬ßæÕ À√◊Õ¡’°“√√∫°«π°“√„™â‡À≈Á°¿“¬„π‰¢°√–¥Ÿ°  àßº≈
„Àâ‡°‘¥ªí≠À“„π°√–∫«π°“√ √â“ß‡¡Á¥‡≈◊Õ¥·¥ß13 æ∫
functional iron deficiency ‰¥â„π¿“«–µà“ß Ê13, 17-19 ‰¥â·°à

2.1 „π‚√§‡√◊ÈÕ√—ß ‡™àπ chronic inflammation, chronic
infection, cancer À√◊Õ autoimmune disorder ∫“ß™π‘¥  “‡Àµÿ
¢Õß°“√‡°‘¥ functional iron deficiency §“¥«à“‡π◊ËÕß¡“®“°
cytokines ™π‘¥µà“ßÊ ∑’Ëæ∫„π‚√§‡À≈à“π’È

2.2 „πºŸâ∑’Ë„™â erythropoietin ‡æ◊ËÕ°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß
‡¡Á¥‡≈◊Õ¥

2.3 „π¿“«–æ‘…®“°µ–°—Ë«

°“√‡°‘¥¿“«–‡≈◊Õ¥®“ß®“°°“√¢“¥‡À≈Á°

¿“«– iron deficiency Õ“®®–‰¡à àßº≈„Àâ‡°‘¥§«“¡º‘¥ª°µ‘
„¥Ê µàÕ√–∫∫ √’√–¢Õß√à“ß°“¬ À√◊ÕÕ“® àßº≈„Àâ‡°‘¥¿“«–
anemia ¢÷Èπ ́ ÷Ëß‡√’¬°«à“ iron deficiency anemia (IDA) ‚¥¬
¡—°®– ◊ËÕ§«“¡À¡“¬∂÷ß anemia ∑’Ë‡°‘¥®“°°“√¡’‡À≈Á° – ¡
≈¥≈ß (nutritional iron deficiency)  ”À√—∫¿“«– anemia ∑’Ë

‡°‘¥®“° functional iron deficiency ∑’Ëæ∫¡“°§◊Õ‡°‘¥®“°‚√§
‡√◊ÈÕ√—ß´÷Ëß®–‡√’¬°¿“«– anemia π’È«à“ anemia of  chronic
disease (ACD) ¥—ßπ—ÈπÕ“®°≈à“«‰¥â«à“ ∑—Èß IDA ·≈– ACD ‡ªìπ
anemia ∑’Ëæ∫¿“«– iron deficiency ‡°‘¥¢÷Èπ ·µà¡’≈—°…≥–¢Õß
°“√¢“¥‡À≈Á°µà“ß°—π  ‚¥¬ IDA ¡’§«“¡º‘¥ª°µ‘¢Õß storage
iron  à«π ACD ¡’§«“¡º‘¥ª°µ‘¢Õß functional iron20 °“√«‘π‘®©—¬
·¬°√–À«à“ß IDA ·≈– ACD ∑”‰¥â‚¥¬Õ“»—¬§«“¡·µ°µà“ß
¢Õßº≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ ´÷Ëß®–°≈à“«∂÷ß¿“¬À≈—ß

°“√«‘π‘®©—¬¿“«–‡≈◊Õ¥®“ß ·≈–°“√¢“¥‡À≈Á°

¡’°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√À≈“¬«‘∏’ ”À√—∫°“√
«‘π‘®©—¬¿“«– anemia ·≈–¿“«– iron deficiency ‚¥¬„π°“√
«‘π‘®©—¬Õ“®µâÕß„™âº≈µ√«®¡“°°«à“ 1 Õ¬à“ßª√–°Õ∫°—π

1. Complete blood counts (CBC) ‡ªìπ°“√µ√«®
‡∫◊ÈÕßµâπ ‡æ◊ËÕ«‘π‘®©—¬«à“¡’ iron deficiency À√◊Õ anemia ‡°‘¥¢÷Èπ

1.1 Hemoglobin (Hb) §◊Õ°“√«—¥ª√‘¡“≥¢Õß
hemoglobin „π‡≈◊Õ¥ WHO °”Àπ¥‰«â«à“ anemia §◊Õ¿“«–∑’Ë¡’
§«“¡‡¢â¡¢âπ¢Õß Hb πâÕ¬°«à“ 13 g/dL „πºŸâ„À≠à‡æ»™“¬ ·≈–
πâÕ¬°«à“ 12 g/dL „πºŸâ„À≠à‡æ»À≠‘ß  ”À√—∫‡¥Á°Õ“¬ÿ 2-8 ªï
„™â‡°≥±å∑’ËπâÕ¬°«à“ 11 g/dL Hb ‡ªìπ§à“∑’Ë„™â∫àß∫Õ°«à“¡’¿“«–
anemia ‡°‘¥¢÷Èπ ·µà‰¡à “¡“√∂∫Õ°‰¥â«à“¡’ iron deficiency
‡°‘¥¢÷Èπ¥â«¬À√◊Õ‰¡à15

1.2 Mean corpuscular volume (MCV) §◊Õ °“√
«—¥ª√‘¡“µ√‡©≈’Ë¬ (average volume) ¢Õß‡¡Á¥‡≈◊Õ¥·¥ß À“‰¥â
®“°°“√π”‡Õ“§à“ hematocrit À“√¥â«¬ red blood cell count
(hematocrit §◊Õ°“√«—¥ª√‘¡“µ√¢Õß‡¡Á¥‡≈◊Õ¥·¥ß„π‡≈◊Õ¥) ‚¥¬
ª°µ‘„π¿“«– iron deficiency ®–æ∫«à“‡¡Á¥‡≈◊Õ¥·¥ß¡’¢π“¥
‡≈Á°≈ß ´÷Ëß‡√’¬°«à“ microcytic ®÷ß∑”„Àâ¡’§à“ MCV ≈¥≈ß (< 80
femtoliters, fL)15

1.3 Mean corpuscular hemoglobin concentra-
tion (MCHC)  §◊Õ°“√«—¥§«“¡‡¢â¡¢âπ‡©≈’Ë¬¢Õß Hb „π‡¡Á¥
‡≈◊Õ¥·¥ß À“‰¥â®“°°“√π”‡Õ“§à“§«“¡‡¢â¡¢âπ¢Õß Hb À“√
¥â«¬§à“ hematocrit ¡’Àπà«¬‡ªìπ g/dL ‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë¡’
Hb µË”°«à“ª°µ‘‡√’¬°«à“ hypochromic (‡æ√“–‡¡◊ËÕ¬âÕ¡ ’·≈â«
π”‰ª àÕß¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πå®–æ∫«à“µ‘¥ ’®“ß°«à“‡´≈≈å
‡¡Á¥‡≈◊Õ¥ª°µ‘) ¿“«– iron deficiency ¡—°‡ªìπ “‡Àµÿ¢Õß°“√
µ√«®æ∫ hypochromic erythrocyte „π‡≈◊Õ¥·≈–‡ªìπ “‡Àµÿ¢Õß
hypochromic anemia ´÷Ëß∑”„Àâ¡’§à“ MCHC µË”°«à“§à“ª°µ‘
(§à“ª°µ‘ 31-37 g/dL)21

1.4 Red cell distribution width (RDW) §◊Õ °“√
«—¥§«“¡·ª√ª√«π (variation) ¢Õß¢π“¥¢Õß‡¡Á¥‡≈◊Õ¥·¥ß„π
‡≈◊Õ¥ §à“ª°µ‘Õ¬Ÿà„π™à«ß 11.5-14.5% „π¿“«– iron deficiency
®–æ∫«à“¡’§à“ RDW ‡æ‘Ë¡¢÷Èπ22
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2. Iron study ‡ªìπ°“√µ√«®‡°’Ë¬«°—∫‡À≈Á°„π√à“ß°“¬
‡æ◊ËÕ∫àß∫Õ°«à“¡’¿“«– iron deficiency ‡°‘¥¢÷ÈπÀ√◊Õ‰¡à

2.1 Serum ferritin ‡ªìπµ—«™’È«—¥∑’Ë‡ª≈’Ë¬π·ª≈ß°àÕπ
µ—«™’È«—¥Õ◊Ëπ „™â∫àß∫Õ°∂÷ßª√‘¡“≥‡À≈Á° – ¡¢Õß√à“ß°“¬  π‘¬¡
„™â§à“ < 30 µg/L ‡ªìπ‡°≥±å„π°“√«‘π‘®©—¬¿“«– iron deficiency
·µà¢âÕ®”°—¥∑’Ë ”§—≠„π°“√„™â§à“ serum ferritin §◊Õ §à“®–∂Ÿ°
°√–∑∫¥â«¬À≈“¬Ê ¿“«– ‡™àπ acute or chronic inflammation,
malignancy, liver disease ·≈– alcoholism4

2.2 Total iron binding capacity (TIBC) §◊Õ
ª√‘¡“≥¢Õß‡À≈Á°∑’ËµâÕß°“√‡æ◊ËÕπ”¡“®—∫°—∫ transferrin ∑—ÈßÀ¡¥
„π‡≈◊Õ¥  ́ ÷Ëß “¡“√∂„™â ”À√—∫ª√–¡“≥§à“¢Õß transferrin „π
‡≈◊Õ¥‰¥â transferrin §◊Õ‚ª√µ’π„π‡≈◊Õ¥´÷Ëß∑”Àπâ“∑’Ë¢π àß‡À≈Á°
‡¡◊ËÕª√‘¡“≥‡À≈Á° – ¡„π√à“ß°“¬≈¥≈ß®–¡’°“√ª√—∫µ—« √â“ß
transferrin „Àâ¡’√–¥—∫ Ÿß¢÷Èπ µ“¡ª°µ‘ª√–¡“≥ 1/3 ¢Õß
transferrin ‡∑à“π—Èπ∑’Ë∂Ÿ°„™â‡æ◊ËÕ¢π àß‡À≈Á° ¥â«¬‡Àµÿπ’È„π serum
®÷ß¡’§«“¡ “¡“√∂„π°“√¢π àß‡À≈Á°‡À≈◊Õ¡“°æÕ ́ ÷Ëß°Á§◊Õ§à“
unsaturated iron binding capacity (UIBC) π—Ëπ‡Õß  ”À√—∫ total
iron binding capacity (TIBC) §◊Õ§à“ UIBC ∫«°°—∫§à“ serum
iron §à“ª°µ‘ = 250-460 µg/dL „π¿“«– iron deficiency æ∫«à“
¡’§à“ TIBC  Ÿß¢÷Èπ10

2.3 Serum iron ‡ªìπµ—«™’È«—¥∑’Ë‡ª≈’Ë¬π·ª≈ßµ“¡À≈—ß
serum ferritin ·≈– TIBC serum iron §◊Õª√‘¡“≥¢Õß‡À≈Á°∑’Ë
®—∫Õ¬Ÿà°—∫ transferrin §à“ª°µ‘ = 50-175 µg/dL „π¿“«– iron
deficiency ®–¡’§à“ serum iron ≈¥≈ß4

2.4 Transferrin saturation §◊Õ®”π«πµ”·Àπàß∫π
transferrin ∑’Ë¡’‡À≈Á°®—∫Õ¬Ÿà ¡—°§‘¥ÕÕ°¡“‡ªìπ‡ªÕ√å‡´Áπµå
§”π«≥‰¥â®“°°“√π”§à“ serum iron À“√¥â«¬ TIBC §à“ª°µ‘
Õ¬Ÿà„π™à«ß 15-55% „π¿“«– iron deficiency ®–¡’§à“≈¥≈ß4

3. °“√µ√«®°√ÕßÕ◊ËπÊ
3.1 Reticulocyte hemoglobin content (CHr) §◊Õ

°“√«—¥ª√‘¡“≥¢Õß Hb „π reticulocyte ‡π◊ËÕß®“° reticulocyte
‡ªìπøÕ√å¡·√°¢Õß‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë∂Ÿ°ª≈àÕ¬‡¢â“ Ÿà√–∫∫‡≈◊Õ¥
·≈–¡’Õ“¬ÿÕ¬Ÿà‡æ’¬ß 1 ∂÷ß 2 «—π°àÕπ‡ª≈’Ë¬π‡ªìπ‡¡Á¥‡≈◊Õ¥·¥ß
‡µÁ¡«—¬ ¥—ßπ—Èπ°“√«—¥ CHr ®– “¡“√∂ –∑âÕπ∂÷ßª√‘¡“≥‡À≈Á°
„π‰¢°√–¥Ÿ°«à“‡À¡“– ¡ ”À√—∫°“√º≈‘µ‡¡Á¥‡≈◊Õ¥·¥ßÀ√◊Õ‰¡à
„π¿“«– iron deficiency ®–¡’§à“ CHr ≈¥≈ß ‚¥¬¡—°„™â cut off
point ∑’Ë < 28 pg  ”À√—∫ºŸâ„À≠à ·≈– < 26 pg  ”À√—∫‡¥Á°
°“√À“§à“ CHr µâÕß„™â‡§√◊ËÕß¡◊Õ‡©æ“–„π°“√µ√«®´÷Ëß‡ªìπ
¢âÕ®”°—¥∑’Ë ”§—≠¢Õß«‘∏’π’È 20

3.2 Zinc protoporphyrin (ZnPP)
¢—ÈπµÕπ ÿ¥∑â“¬¢Õß°√–∫«π°“√ —ß‡§√“–Àå heme §◊Õ

°“√ chelate ‡À≈Á°°—∫ protoporphyrin ´÷Ëß‡ªìπ¢—ÈπµÕπ∑’Ë‡°‘¥
¿“¬„π‰¢°√–¥Ÿ° „π¿“«–∑’Ë¡’ iron deficiency À√◊Õ¿“«–∑’Ë¡’

§«“¡∫°æ√àÕß„π°“√„™â‡À≈Á°‡°‘¥¢÷Èπ   —ß°– ’ (Zn) ®–‡¢â“¡“
chelate °—∫ protoporphyrin ·∑π‡À≈Á°·≈â«‡°‘¥‡ªìπ ZnPP ®÷ß
æ∫«à“¡’ ZnPP ª√“°ØÕ¬Ÿà„π‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë‡¢â“ Ÿà√–∫∫‰À≈‡«’¬π
 “¡“√∂„™â°“√µ√«® ZnPP „π‡¡Á¥‡≈◊Õ¥·¥ß‡æ◊ËÕ„™â∫àß∫Õ°∂÷ß
iron status „π‰¢°√–¥Ÿ° §à“ª°µ‘Õ¬Ÿà„π™à«ß 16-65 µg/dL „π
¿“«– iron deficiency ®–¡’§à“‡æ‘Ë¡¢÷Èπ „π∑“ßªØ‘∫—µ‘π‘¬¡„™â
‡ªìπ§à“ ZnPP / heme ratio ·∑π13, 23

3.3 Serum transferrin receptor (sTfR)
Transferrin receptor ‡ªìπ receptor ∑’Ë· ¥ßÕÕ°Õ¬Ÿà∫π

º‘«‡´≈≈å∑’ËµâÕß°“√„™â‡À≈Á° ‚¥¬ à«πÀπ÷Ëß¢Õß receptor ®–¡’°“√
À≈ÿ¥≈Õ°‡¢â“ Ÿà√–∫∫‰À≈‡«’¬π ´÷Ëß‡√’¬°«à“ serum transferrin
receptor (sTfR) ª√‘¡“≥¢Õß sTfR  –∑âÕπ∂÷ß®”π«π
transferrin receptor ¢Õß immature red cell „π‰¢°√–¥Ÿ°
„π¿“«– iron deficiency ®–¡’°“√· ¥ßÕÕ°¢Õß transferrin
receptor ‡æ‘Ë¡¢÷Èπ  ®÷ßæ∫«à“¡’ sTfR ‡æ‘Ë¡¢÷Èπ¥â«¬ §à“ª°µ‘ ”À√—∫
sTfR ¡—°¢÷ÈπÕ¬Ÿà°—∫«‘∏’°“√µ√«®´÷Ëß∑”‰¥âÀ≈“¬«‘∏’·≈–¬—ß¢÷ÈπÕ¬Ÿà
°—∫ “√‡§¡’∑’Ë„™âµ√«®¥â«¬ ́ ÷Ëß®–‰¥â§à“∑’Ë‰¡à‡∑à“°—π∂â“„™â “√‡§¡’
∑’Ëº≈‘µ®“°∫√‘…—∑µà“ß°—π §à“ª°µ‘Õ¬Ÿà„π™à«ß 5-8.3 mg/L „π∑“ß
ªØ‘∫—µ‘π‘¬¡„™â‡ªìπ§à“ sTfR / log ferritin ratio (‡√’¬°«à“ sTfR-F
index) ¡“°°«à“§à“ sTfR ‡¥’Ë¬«Ê13, 24

3.4 Bone marrow biopsy ‡ªìπ°“√π”™‘Èπ à«π¢Õß
‰¢°√–¥Ÿ°¡“¬âÕ¡‡æ◊ËÕµ√«®¥Ÿ‡À≈Á° „πªí®®ÿ∫—π‰¡à‡ªìπ∑’Ëπ‘¬¡„™â
‡æ√“–‡ªìπ«‘∏’∑’Ë invasive, √“§“·æß·≈–µâÕß„™â‡∑§π‘§æ‘‡»…
„π°“√∑”10

°“√√—°…“¿“«–‡≈◊Õ¥®“ß®“°°“√¢“¥‡À≈Á°

°“√√—°…“ iron deficiency anemia ∑”‰¥â‚¥¬°“√„Àâ‡À≈Á°
‡ √‘¡ ́ ÷Ëß¡’¬“À≈“¬√Ÿª·∫∫∑—Èß¬“√—∫ª√–∑“π·≈–¬“©’¥   ”À√—∫
°“√√—°…“ anemia of chronic disease ∑”‰¥â‚¥¬°“√„Àâ‡À≈Á°
‡ √‘¡„π√Ÿª·∫∫¬“©’¥·≈– erythropoietin ·≈–§«√∑”°“√√—°…“
‚√§‡√◊ÈÕ√—ß∑’Ë‡ªìπ “‡Àµÿ¥â«¬  à«π iron deficiency ∑’Ë‡°‘¥„πºŸâªÉ«¬
∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ erythropoietin §«√·°â‰¢‚¥¬°“√ª√—∫
¢π“¥¬“¢Õß erythropoietin ·≈–Õ“®„Àâ‡À≈Á°„π√Ÿª·∫∫¬“©’¥
√à«¡¥â«¬

Oral iron therapy ‚¥¬∑—Ë«‰ªπ‘¬¡„™â ferrous sulfate ¢π“¥
‡¡Á¥≈– 300 mg ́ ÷Ëß¡’ª√‘¡“≥‡À≈Á°Õ¬Ÿà 60 mg ‚¥¬„Àâ√—∫ª√–∑“π
§√—Èß≈– 1 ‡¡Á¥ «—π≈– 3 §√—Èß Õ“°“√¢â“ß‡§’¬ß∑’Ë ”§—≠§◊Õ §≈◊Ëπ‰ â
Õ“‡®’¬π, GI distress ·≈–Õ“®æ∫Õ“°“√∑âÕß‡ ’¬À√◊Õ∑âÕßºŸ°
„πºŸâªÉ«¬∫“ß√“¬ Õ“®™à«¬∫√√‡∑“Õ“°“√¢â“ß‡§’¬ß‚¥¬°“√≈¥
¢π“¥¬“À√◊Õ‡ª≈’Ë¬π‡ªìπ„Àâ√—∫ª√–∑“π¬“µÕπ°àÕππÕπ·≈–
„Àâ¬“√—°…“Õ“°“√∑âÕß‡ ’¬À√◊Õ∑âÕßºŸ°  “¡“√∂µ‘¥µ“¡º≈
°“√√—°…“‚¥¬°“√µ√«®«—¥√–¥—∫ Hb æ∫«à“„πºŸâ∑’ËµÕ∫ πÕßµàÕ
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°“√«‘π‘®©—¬·¬°√–À«à“ß Iron deficiency anemia ·≈– anemia of chronic disease
 “¡“√∂«‘π‘®©—¬·¬°√–À«à“ß  IDA, ACD À√◊Õ¿“«–∑’Ë‡°‘¥√à«¡°—π√–À«à“ß IDA+ACD ‚¥¬Õ“»—¬§«“¡·µ°µà“ß¢Õßº≈ iron status
¥—ßµàÕ‰ªπ’È 25

Laboratory measure Iron-deficiency anemia Anemia of chronic disease IDA + ACD

Serum iron reduce reduce to normal reduce
Serum transferrin increase reduce to normal uncertain
Transferrin saturation reduce reduce to normal reduce
Serum ferritin reduce normal to increase increase
Serum transferrin receptor increase normal increase
sTfR-F index high low to normal > normal

°“√√—°…“¥’ À≈—ß®“°√—∫ª√–∑“π¬“‰ª·≈â« 1 ‡¥◊Õπ ºŸâªÉ«¬®–
¡’√–¥—∫ Hb  ‡æ‘Ë¡¢÷Èπª√–¡“≥ 2 g/dL10

Parenteral iron therapy ¢âÕ∫àß„™â ”§—≠„π°“√‡≈◊Õ°„™â‡À≈Á°
„π√Ÿª·∫∫¬“©’¥ §◊Õ ºŸâªÉ«¬¡’¿“«–‡ ’¬‡≈◊Õ¥∑’Ë‰¡à “¡“√∂
§«∫§ÿ¡‰¥â, ºŸâ∑’Ë‰¡à “¡“√∂∑πµàÕ°“√„™â¬“√Ÿª·∫∫√—∫ª√–∑“π,
ºŸâ∑’Ë¡’ªí≠À“„π°“√¥Ÿ¥ ÷́¡ ·≈–ºŸâ∑’Ë‰¡àµÕ∫ πÕßµàÕ°“√„™â‡À≈Á°
„π√Ÿª·∫∫√—∫ª√–∑“π

1. Iron dextran ‡ªìπ dextran ∑’Ë®—∫Õ¬Ÿà°—∫ ferric oxide
Õ¬Ÿà„π√Ÿª·∫∫¢Õß “√≈–≈“¬ ́ ÷Ëß¡’‡À≈Á°Õ¬Ÿà 50 mg / mL ¢π“¥
∑’Ë„Àâ·°àºŸâªÉ«¬Õ¬Ÿà„π™à«ß 500-2000 mg iron  “¡“√∂„Àâ‚¥¬«‘∏’
IM, IV À√◊Õ IV infusion Õ“°“√¢â“ß‡§’¬ß∑’Ë√ÿπ·√ß§◊Õ severe
anaphylactic reaction ´÷Ëß‡°‘¥¿“¬„π‰¡à°’Ëπ“∑’À≈—ß®“°„Àâ¬“
·≈–‡ªìπÕ—πµ√“¬∂÷ß·°à™’«‘µ ¥—ßπ—Èπ®÷ßµâÕß¡’°“√„Àâ test dose
‡æ◊ËÕ¥ŸÕ“°“√·æâ°àÕπ‡ ¡Õ ·≈–Õ“®æ∫ delayed anaphylactic
reaction ´÷Ëß‡°‘¥À≈—ß®“°„Àâ¬“ 24-48 ™—Ë«‚¡ß ‡ªìπÕ“°“√∑’Ë‰¡à
√ÿπ·√ß‡™àπ myalgia, arthralgia, headache, malaise4

2. Sodium ferric gluconate (SFG) §◊Õ SFG in
sucrose ´÷Ëß∑”‡ªìπ stable macromolecule complex Õ¬Ÿà„π
√Ÿª·∫∫ “√≈–≈“¬ ’·¥ß ¡’‡À≈Á° 62.5 mg / 5 mL ¢π“¥¬“
∑’Ë„ÀâµàÕ«—π§◊Õ ‰¡à‡°‘π 125 mg iron „Àâ‚¥¬«‘∏’ IV push ¡’¢âÕ¥’
§◊Õæ∫ anaphylactic reaction πâÕ¬°«à“ iron dextran26

3. Iron sucrose (saccharate) ¡’≈—°…≥–‡ªìπ
 “√≈–≈“¬ ’πÈ”µ“≈ ¡’‡À≈Á°Õ¬Ÿà 100 mg / 5 ml  “¡“√∂„Àâ
‚¥¬«‘∏’ IV push À√◊Õ IV infusion ¡’¢âÕ¥’§◊Õ ‰¡à§àÕ¬æ∫°“√‡°‘¥
anaphylactic reaction4

æ‘…µ–°—Ë«°—∫°“√‡°‘¥ anemia

°“√‰¥â√—∫µ–°—Ë« (lead) ‡√◊ÈÕ√—ß‰¡à«à“®“°∑’Ëªπ‡ªóôÕπ„πÕ“À“√
À√◊Õ‰¥â√—∫®“° ‘Ëß·«¥≈âÕ¡ ‡™àπ„π∫â“π∑’Ë„™â ’∑“∑’Ë¡’µ–°—Ë«º ¡

À√◊Õ®“° ∂“π∑’Ë∑”ß“π æ‘…®“°µ–°—Ë«¡’º≈µàÕÀ≈“¬√–∫∫¢Õß
√à“ß°“¬·≈–¡’º≈‡ ’¬Õ¬à“ß¡“°„π‡¥Á° æ‘…µ–°—Ë«∑’Ë‡¥àπ™—¥
ª√–°“√Àπ÷Ëß´÷Ëß¡—°µ√«®æ∫‰¥â∫àÕ¬§◊Õ ¡’º≈„Àâ√à“ß°“¬‡°‘¥
¿“«– anemia ´÷Ëß‡°‘¥‰¥â®“°À≈“¬°≈‰° ‰¥â·°à

1. µ–°—Ë« “¡“√∂®—∫°—∫ transferrin ́ ÷Ëß‡ªìπ‚ª√µ’π∑’Ë„™â„π
°“√¢π àß‡À≈Á°‰ª¬—ß‡´≈≈åµà“ßÊ ∑’ËµâÕß°“√ ·≈–µ–°—Ë« “¡“√∂
®—∫°—∫‚ª√µ’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√π”‡À≈Á°‰ª„™â ®÷ß àßº≈„Àâ‡°‘¥
¿“«– functional iron deficiency ¢÷Èπ ‡æ√“–ª√‘¡“≥‡À≈Á° – ¡
„π√à“ß°“¬¡’‡æ’¬ßæÕ·µà‰¡à “¡“√∂π”‰ª„™â‰¥â ·≈–®–‡°‘¥‡ªìπ
anemia µ“¡¡“27

2. µ–°—Ë«¡’ƒ∑∏‘Ï¬—∫¬—Èß¢—ÈπµÕπ ÿ¥∑â“¬¢Õß°“√ —ß‡§√“–Àå
heme ∑”„Àâ Zn ∂Ÿ° incorporate ‡¢â“‰ª„π protoporphyrin ‡ªìπ
º≈„Àâ¡’°“√‡æ‘Ë¡√–¥—∫¢Õß ZnPP28

3. µ–°—Ë«¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√À≈—Ëß erythropoietin ́ ÷ËßÕ“®‡ªìπ
º≈¡“®“°°“√‰ª¬—∫¬—Èß°“√º≈‘µÀ√◊Õ‡æ√“–µ–°—Ë«¡’æ‘…µàÕ renal
cell ‰¥â‚¥¬µ√ß29

4. µ–°—Ë«¡’º≈‡æ‘Ë¡ apoptosis ¢Õß‡´≈≈åµâπ°”‡π‘¥¢Õß
‡¡Á¥‡≈◊Õ¥·¥ß (erythroid progenitor cell)30

5. „πºŸâ∑’Ë‰¥â√—∫æ‘…®“°µ–°—Ë«‡√◊ÈÕ√—ß µ–°—Ë« “¡“√∂¬—∫¬—Èß
°“√¥Ÿ¥´÷¡‡À≈Á°®“°√–∫∫∑“ß‡¥‘πÕ“À“√‰¥â31

¿“«– anemia ®“°æ‘…µ–°—Ë«¡—°®–æ∫‡ªìπ·∫∫ microcytic
hypochromic anemia º≈°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√
‡°’Ë¬«°—∫‡¡Á¥‡≈◊Õ¥·¥ß¡—°®–æ∫«à“¡’ Hb ≈¥µË”≈ß, æ∫
basophilic stippling ‡π◊ËÕß®“°¡’ aggregated ribosome, æ∫
Cabotûs ring bodies (nuclear remnants), ¡’§à“ ZnPP ‡æ‘Ë¡¢÷Èπ
·µà‡¡◊ËÕµ√«®√–¥—∫¢Õß serum transferrin receptor ®–æ∫«à“
‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß ´÷Ëßµà“ß®“° nutritional iron deficiency28

§«“¡ ”§—≠¢Õß¿“«–¢“¥‡À≈Á°‡√◊ÈÕ√—ßµàÕ°“√‡°‘¥æ‘…®“°
µ–°—Ë«§◊Õ ¡’°“√»÷°…“æ∫«à“ºŸâªÉ«¬∑’Ë¡’¿“«–‡≈◊Õ¥®“ß®“°
¢“¥‡À≈Á° ®–∑”„Àâ¡’‚Õ°“ √—∫æ‘…®“°µ–°—Ë«‰¥â¡“°¢÷Èπ
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•

‡π◊ËÕß®“°°“√¥Ÿ¥´÷¡µ–°—Ë«®“°∑“ß‡¥‘πÕ“À“√µâÕß„™âµ—«æ“
DMT1 ‡™àπ‡¥’¬«°—∫°“√¥Ÿ¥´÷¡‡À≈Á° ¥—ßπ—Èπ®÷ßÕ“®æ∫ºŸâªÉ«¬∑’Ë
¡’¿“«– iron deficiency anemia ‡°‘¥√à«¡°—∫¿“«–æ‘…®“°µ–°—Ë«
‰¥â ·≈–°Á®–¬‘Ëß°àÕ„Àâ‡°‘¥Õ—πµ√“¬µàÕ√à“ß°“¬¡“°¢÷Èπ ‚¥¬‡©æ“–
‡°’Ë¬«°—∫√–∫∫°“√ √â“ß‡¡Á¥‡≈◊Õ¥‡æ√“–‰ª‡ √‘¡ƒ∑∏‘Ï°—π
‚¥¬µ√ß31

 √ÿª

∏“µÿ‡À≈Á°‡ªìπ·√à∏“µÿ∑’Ë ”§—≠µàÕ√à“ß°“¬‚¥¬‡©æ“–
‡°’Ë¬«°—∫°“√ √â“ß‡¡Á¥‡≈◊Õ¥ °“√¢“¥∏“µÿ‡À≈Á° àßº≈„Àâ‡°‘¥
‚≈À‘µ®“ß ¡’ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ·≈– ¡Õß
≈¥≈ß „π‡¥Á°®–¡’°“√‡®√‘≠‡µ‘∫‚µ™â“≈ß  “¡“√∂·∫àß°“√¢“¥
∏“µÿ‡À≈Á°‰¥â‡ªìπ 2 °≈ÿà¡„À≠à§◊Õ ¿“«–°“√¢“¥∏“µÿ‡À≈Á°·∫∫
∑’Ë¡’ª√‘¡“≥‡À≈Á° – ¡≈¥≈ß ·≈–°“√¢“¥∏“µÿ‡À≈Á°∑’Ë‰¡àæ∫
§«“¡º‘¥ª°µ‘¢Õßª√‘¡“≥‡À≈Á° – ¡„π√à“ß°“¬ ·µà¡’ª√‘¡“≥
‡À≈Á°∑’Ë∂Ÿ°¢π àß‰ª¬—ß‰¢°√–¥Ÿ°‰¡à‡æ’¬ßæÕ À√◊Õ¡’°“√√∫°«π
°“√„™â‡À≈Á°¿“¬„π‰¢°√–¥Ÿ°  àßº≈„Àâ‡°‘¥ªí≠À“„π°√–∫«π°“√
 √â“ß‡¡Á¥‡≈◊Õ¥·¥ß ¡’°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√À≈“¬«‘∏’
 ”À√—∫°“√«‘π‘®©—¬·≈–·¬°ª√–‡¿∑¢Õß‚≈À‘µ®“ß®“°°“√¢“¥
‡À≈Á°‰¥â·°à °“√µ√«® CBC, iron study profile ·≈–°“√µ√«®
Õ◊ËπÊ Õ¬à“ß‰√°Áµ“¡ °“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√∫“ß™π‘¥¡’
§à“„™â®à“¬ Ÿß·≈–«‘∏’°“√µ√«®∑’Ë¬ÿàß¬“°‡™àπ serum transferrin
receptor ·≈– bone marrow biopsy ́ ÷Ëß°“√µ√«®‡À≈à“π’È‰¡à‡ªìπ
∑’Ëπ‘¬¡„™â„π∑“ßªØ‘∫—µ‘  ”À√—∫«‘∏’°“√√—°…“‚≈À‘µ®“ß®“°°“√
¢“¥‡À≈Á°∑”‰¥â‚¥¬°“√„Àâ‡À≈Á°‡ √‘¡ ´÷Ëß¡’¬“À≈“¬√Ÿª·∫∫
∑—Èß¬“√—∫ª√–∑“π·≈–¬“©’¥ ·≈–„π°√≥’∑’Ë¡’¿“«–‚≈À‘µ®“ß
®“°°“√¢“¥‡À≈Á°∑’Ë¡’ “‡Àµÿ¡“®“°°“√¡’‚√§Õ◊Ëπ §«√∑”°“√
√—°…“‚√§∑’Ë‡ªìπ “‡Àµÿ¥â«¬
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